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The 1979 Annual Report of Nuclear Reactor Operations is prepared in

accordance with Technical Specification 6.9 of Appendix A to the Memphis
2% .

State University Facility Operating License R-127, Docket 50-538 The

report includes the period from January 1 to December 31, 1979,
Reactor operations during 1979 were primarily for the purpose of
operator training and no new or previously untried experiments were
performed. The reactor and associated systems operated as designed
and the only safety-related corrective maintenance that was required

consisted of replacing the Shield Water Level Interlock

led shutdowns occurred during reactor operations,

unschedu
were considered reportable occurrences as defined in the facil
Copies of the follow-up reports for these events are contained in

. . " A e
Appendix A, Reactivity measurements of the reactor core and radiation

survey measurements, included herein, do not significantly differ from

those contained in previous reports of serial 108, AGN-201 reactor
operations. No changes were made to the reactor which would have affected

the facility's description.

Section K of this report contains & , of personnel

L I

exposures pursuant to Chapter 1, P
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AGN-201, serial 108. Located at the Center for Nuclear
i

s, Memphis State University, Memphis, Tennessee. Facility

Operating License R-127, Docket No.
U jrrence.

Electric power service to the Memphis State University South
Campus was interrupted as a result of outside contractor demolition
and construction activities. The unscheduled power outage occurred

. , L -
during AGN-Z20l1 reactor operation an . iirect re t of the

event, caused reactor shutdown in the form of a silent reactor

Item 6.9.2.a.(7) of the Facility Technical Specifications

applies.

Conditions at Time of Occurrence.

An operator training program was in progress for the
of providing reactor startup experience for prospect

] icensees.
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The reactor w:s supercritical with period 355 secon
power level of 4.8 milliWatts. Safety Rods were
serted (24 cm), Coarse Control Rod at 2

at 16.40 cm, and reactor temperat

was ]na:d‘llf’; ] 1€ S ( 1 ‘er experir

from the core centerin

Narrative,

cT ' C .-~

CST, on January 25, 1979, contractor demol
jon activities resulted in electrical power
the entire South Campus of Memphis
Reactor, located on Sc
operator under the
Senior Operators for the purpose of measuring reacti
tance functions. At the time of the unplanned event, the
operator was increasing ctor power to achieve a convenient

level at which to make a determination of the reactivity effect

from a Tucite sample containing .12
was being conducted as part of

program.

The reactor scrammed, as designed and as required b,
technical specifications, due to loss of reactor control
which interrupted electrical current to the Control Rod Holding

Magnets. The sound of the Safety and Coarse Control Rods con-

tacting their dashpots (fully withdrawn position) was heard by

the operator and Senior Operators in the Control Room, via a

v ; ~r YTanm [ ~ s elbiwm — .
micropnone jocated 1n the reactor skirt area, prior

announcing/intercom system becoming inoperative. The Fine

Controi Rod, which has no scram function, remained inserted to

- 1N ¢ B i ~ e D - N A . mis ) ~
16.40 cm. and the Safety and Coarse R>d Magnet Assemblies

remained at the pre-scram positions. The Ra-Be neutron source
remained at its withdrawn position. A1l console instrumenta-

tion, alarmms, and safety circuits were deenerqized The

- g




reactor room area gamma monitor remained energized via an automatic-
actuated, internal battery Control Room and Reactor Room lighting
was provided by the autouatic-actuated, battery powered, emergency
lighting system.

Confirmation of the reactor's shutdown status was immediately
made by conducting a gamma radiation survey in accordance with
Facility Emergency Procedure EP-3. Radiation levels at the reactor

n"

shield tank were observed to Le < .02 mR/hr which is less than
one-tenth the dose rate expected at 4.8 milliWatts and is approxi-
mately the normal background dose rate. The H,BO, sample was
removed from the experiment port, the Ladmem-}oaded shutdown rod
was installed and locked into the experiment port, and the Ra-Be
neutron source was manually inserted to its normal shutdown posi-
tion. The reactor Shutdown Checkoff Procedure (0OP-5) was ccmpleted
to the maximum extent possible. Another more detailed gamma
radiation survey was conducted approximately one hour after the
incident. Maximum dose-rate observed during this survey was

recorded as £ .01 mR/hr.

The Reactor Supervisor was in the Control Room at the time
of the power failure. The Memphis State University Radiation
Safety Officer was immediately notified. The event was reported

to the USNRC Region II, Office of Inspection and Enforcement, via

-9

telephone conversation between the CNS Operations Sunervisor and
Mr. J. Skolls (11:30 a.m., CST), and confirmed by mailgram to
the Director, USNRC Region II (3:07 p.m., EST) in comnliance

with section 6.9.2.a of the Facility Technical Specifications.

Electric power service was

at 12:41 p.m., CST. The reactor console was im tely energized

to permit the Safety and Coarse Control Rod Magnet Assemblies and
the Fine Control Rod to be returned to their fully withdrawn

limits. Console instrumentation was energized and the normal




Reactor Shutdown Checkoff Procedure (OP-5) was completed at
12:48 p.m., CST. Following a suitable warmup time, the Reactor
Prestartup Checkoff Procedure (0P-2) was performed and no abnor-

malities were noted. Reactor operation was resumed at 2:06 p.m.,

CST, January 25, 1979.

Safety Siiglfi(JW(e of the Occurrence,

None. A loss of electrical power de-energizes the

J12
and Coarse Control Rod Holding Magnets causing a reactor

and thus assures safe and immediate shutdown in case of a power
outage. Reactor systems performed as designed and as required

by technical specification 3.3.
J v

The electric power outage was a result of outside contractor

-

demolition and construction activities which interrupted the

main service feeder to the entire MSU South Campus.

corrective Action.
None. Corrective action to restore the South Campus electric
service feeder was performed by MSU Physical Plant personnel
the coanizan

cognizance and control of organizations outside

Center for Nuclear Stuaies and the AGN-201 Reactor Facility.

Measures to Prevent Recurrence.

None. Measures to prevent recurrence of an electric power
outage of the nature described in this report are not within the

capabilities of the Center for Muclear Studies or AGN-201 Reactor
Facility staff.
»imiiar Reportable Occurrences.

A
Ot
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AGN-201 N CLEAR REA( ILITY
LICENSE R-127, DOCKET NO 50-538
FOLLOW-UP REPORT TO REPORTABLE OCCURRENCE No 79-
’\,f D."‘;\) M.ir't'? l'\/, 1(3.’/'
of Qccurrence: March 5, 1979
NRC Notification: March 5, 1979

Reactor.

AGN-201, serial 108. Located at the Center for Nuclear
Studies, Memphis State University, Memphis, Tennessee. Facility

-
7

Operating License R-127, Docket No. 50-5338.

-~ - ~ N ~ - .
Repcr table Occurrence.

Electric power service to the Memphis State University South
Campus was momentarily interrupted. The unscheduled power outage
occurred during AGN-201 reactor operation and, as a direct result
of the event, caused reactor shutdown in the form of a silent

reactor s~ram. Item 6.9.2.a.(7) of the Facility Technical

Specificat ‘ons applies.

Conditions at Time of Occurrence

a. An operator training program was in progress for the purpose
of providing reactor startup experience for prospective

licensees,




The reactor was supercritical with period 382 seconds (neutron source
inserted) at a power level of 2.5 mill Safe Rods were fully

inserted (24 cm), Coarse Control Rod at 23 cm, Fine Control Rod at

_ o 2
cm, and reactor temperature was 19.6 C

Narrative
At 11:29 a.m., CST, on March 5, 1979, a moment: lectrical power outage,
with immediate restoration of electric power, ocCCl to the entire South
Campus of Memphis State University. The AGN-201 Reactor, located on South
Campus, was being operated by a student operator under the direct supervi-
sion of licensed Senior Operators. At the time of the unplanned event, the
operator was increasing reactor power to achieve a convenient level at
which to obtain precise delayed critical data to complete reactor startup
procedural requirements and to verify an estimated critical rod position
previously calculated by the student. This exercise was being conducted

as part of an approved operator training program.

The reactor scrammed, as designed and as required by technical specifi-
cations, due to lots of control power which interrupted electrical current
to the Control Rod Hclding Magnets. The sound of the Safety and Coarse
Control Rods contacting their dashpots (fully withdrawn position) was
immediately heard by the operator and Senior Operators in the Control
Room via a microphone located in the reactor skirt area. The Fine Control
Rod, which has no scram function, ren ed inserted to 16.12 cm, and the
Safety and Coarse Rod Magnet Assemblies remained at the pre-scram positions.
A1l console instrumentation, alarms, and safety circuits were momentarily
deenergized and immediately reenergized. Reactor Control Power remained
deenergized, as designed, due to the Low Voltage Protected

Control Power Relay which can only be reset by manual operator

Reactor Control Power was reenergized by the operator to permit the

Safety and Coarse Rod Magnet Assemblies and the Fine Control Rod to be

returned to their fully withdrawn 1limits. The nomal Reactor Shutdown

- <

\

Checkoff Procedure (0P-5) was completed at 11:42 a.m., CST. A1l three

channels of neutron flux monitoring instrumentation indicated the normal

shutdown neutron level.




The Reactor ‘u;;n-r-:‘. 50r was in ne control room at the time of the
unplanned event. The facility D ctor was immediately notified.
The event was reported to the sNRC Reqi0 Office of Inspection

and Enforcement, via telephone conversation between the CNS Operations

Supervisor and . Cottle (2:05 p.m, 3T), and confirmed by mailgram

tc the D ctor, USN f ( (3:23 p.m., ES o liance

,"v‘lf

section

The react

no abnormalities were noted.

cT
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ignificance of the Occurrence

RS & St S

A loss of electrical power de-energizes the Safety and

Control Rod Holding Magnets causing a r S and thus
assures safe and immediate shutdown in case of a power outage. Reactor
systems performed as designed and as required by technical specification
.

* Failure

nomentary interruption of el ical po W caused by
power perturbation unknown origin i phis Light, Gas and Water
Company substation No. 42, which pre als service to the

MSU South Campus.

Corrective Action

Corrective
the Center for Nuclear

isures to-Prevent Recurrence

Measures to prevent recurrence of an

of the nature described in this report are not with

of the Center for Nuclear Studies or AGN-201 reactor Facility staff
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Date of Report: November 26, 1979

Date of Occurrence: November 16, 1979

Initial NRC Notification: November 16, 1979

Reactor.
AGN-201, Serial 108. Located at the Center for Nuclear
Studies, Memphis State University, Memphis, Tennessee. Facility
Operating License No. R-127; Docket No. 50-538

Reportable Occurrence.

Shield Water Level Float Switch Assembly failed to initiate
protective trip signal during Prestartup Checkoff. Iten 6.9.2.a(5)
of the Facility Technical Specifications applies.

(2]

Conditions at Time of Occurrence.

a. The reactor was shutdown with Cadmium Shutdown Rod installed

in the Glory Hole.

Shield water level was 8 inches below the highest point on
the tank manhole opening which is the normal operating level

for the system.

Prestartup Checks of the Shield Water Level Safety Channel

. ~ . P -
wore 1 YalaTel &t L AN { Te 1 J Ineratina Proce
were in p Uyt 29 pET I - i . ) peracing roc




Narrative

At 1:10 p.m., CST, on November 16, 1979 Prestartup Checks
of the AGN-201, Serial 108 Reactor were being performed to
verify operability of the Shield Water Level Safety Channel.
The check is a Channel Test which consists of manually depres-
sing the water level float to operate an associated microswitch
and thereby interrupt the Interlock Line continuity circuit.
Interruption of the Interlock Line initiates a protective trip
signal by deenergizing the system's main scram relay which
removes power from—and/or prevents application of power to—
the control rod drive/latch magnets. The Channel Test is per-
formed while the reactor is shutdown and with normal water level

in the Shield Tank.

Upon depressing the float to its lowest level, simulating
a water level of approximately 9.5 inches below the tank top,
the operator did not hear an audible "click" of the associated
microswitch which is physically located about 2% inches above
the water line; nor was the Interlock Line continuity circuit
interrupted as observed by the Senior Operator stationed at the

control console.

Operation of the reactor was prohibited. The event was
1 <

reported to the Region II, U. S. Nuciear Regulatory Commission

Office of Inspection and Enforcement via telephone conversation

between the AGN-201 Reactor Supervisor and Mr. Paul J. Kellogg,

and confirmed by mailgram on November 16, 1979 in accordance

with Section 6.9.2a of the Facility Technical Specifications.

Maintenance records indicate that the microswitch had been
installed by MSU personnel on September 15, 1978 as part of a
routine surveillance procedure. The Shield Water Level Safety
Channel had been calibrated to initiate a reactor scram at a

water level of 9% inches below the highest point on the manhole




opening, which conforms to the Limiting Conditions for

e 3.1 of the Facility Technical Specifications

.
1
|

specified in Tal
Subsequent Channel Tests required by Item 4.2.d of the Technical
Specifications had been satisfactorily performed at least once
each month, the trip set-point verified annually, and Channel
Tests satisfactorily conducted during approximately 90 Prestartup

Checkoffs since the time of switch installation. The most recent

satisfactory Channel Test had been pertformed within 27 hours of

the time of failure.

The microsw. tch was replaced with a new switch of
type, was tested satisfactorily, and normal operations were

resumed at approximately 2:30 p.m., CST, on November 16, 1979.
’ r

Safety Significance of the Occurrence.
JeLYy 21gniticance 01 wne Uccul £

In the event of a shield water leak, failure of the Shield
Water Level Safety Channel to initiate a reactor scram at water
levels > 10.5 inches below the highest point on the manhole
opening during critical operation would have violated the speci-
fied Limiting Conditions for Operation; anc at levels greater
than 12 inches below the top of the tank, adequate biological

cehialAdilnn zi11r T8 nre ! 1ir1 \ saartar nAn . -
shielding would not be provided during reactor operation as

'
’

specified by the Safety Limit of item 2.1, Technical Specifica-

tions.

At normal operating power, an undetected loss of shield
water could increase the gamma dose-rate at the reactor exterior
by a fuctor of 7-8, and the neutron background by a factor of
several hundred. Compounding an undetected loss of shield water
with a nuclear runaway and additional scram circuit failure
could result in an exposure of 200-300 Rem of fast neutrons to
a person standing next to the reactor. actor Hazards Summary
Report for the AGN-201 Nuclear Reactor: Aerojet-General

Nucleonics Report No. 23, Revised April
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Gradual buildup of corrosion products in the internal operat-

ing mechanism of the microswitch due to its location in the humid

d

n
u

atmosphere of the shield tank resulted in the internal switch

perating lever being stuck to the ceramic switch housing (Figure 1).

Spring pressure, which normally opens the ac contacts

the float operating arm permits movemen the microswitch

plunger, was insufficient to overcome the corros thus,
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